In many ant species, including the fire ant, Solenopsis invicta, queens can found their colonies alone or in associations of two or more. Colonies founded by associations produce a larger worker brood, have higher survival and mature earlier than colonies founded by solitary queens. However, cofoundresses almost invariably fight after the eclosion of the first workers. As a result, only one queen survives and monopolizes the colony's future reproductive output. Queen mortality also occurs before worker eclosion, but neither the causes (e.g. starvation, conflict), nor the factors (e.g. social environment) potentially affecting its occurrence, have been investigated. We analysed the effect of social environment and queen body mass on early mortality by keeping queens (1) solitarily, (2) within associations of four queens of the same initial mass, and (3) within associations of four queens of random initial mass. Mortality was higher for queens within associations than for solitary queens. Within associations of equally heavy queens, mortality significantly increased with the queens' body mass. In contrast, mortality of solitary queens did not significantly depend on body mass. Early mortality was significantly more frequent in associations of queens of random initial mass than in associations of equally heavy queens. Altogether these results demonstrate that queen phenotype differentially affects early queen mortality depending on the social environment, and suggest that reproductive competition rather than starvation is the main cause of mortality in multiple-queen associations.
In most ant species, new colonies are established after a mating flight by queens without help from workers (Hölldobler & Wilson 1990; Bourke & Franks 1995) . During colony founding, queens generally seal themselves in a burrow and do not forage, and to produce their first workers, they metabolize body reserves that they have stored before the mating flight (Keller & Passera 1989; Wheeler & Buck 1996) . In many ant species (13 genera in three families, Choe & Perlman 1997), queens found their colony either solitarily (haplometrosis), or together with other newly mated queens from the same mating flight (pleometrosis; Strassmann 1989; Bourke & Franks 1995). Within associations, queens are generally unrelated (Hagen et al. 1988; Rissing et al. 1989; Sasaki et al. 1996) and all contribute to oviposition and brood care (Rissing & Pollock 1988; Strassmann 1989; Bourke & Franks 1995) . Because of the lack of significant relatedness, foundress associations are receiving increasing attention as a model system for investigating the dynamics of cooperation and conflict within groups (Hamilton 1964; Strassmann 1989; MestertonGibbons & Dugatkin 1992; Balas & Adams 1996; Bernasconi & Keller 1996 , 1998 Bernasconi et al. 1997; Dugatkin 1997) .
Cooperative colony founding provides several benefits. Pleometrotic associations have a larger first worker brood, higher colony survival (Rissing & Pollock 1988) , faster colony growth and maturation (Vargo 1988) , and are more resistant to nest usurpation (Balas & Adams 1997) than colonies founded by single queens. In particular, the size of the first worker brood crucially affects colony growth and survival in species where there is strong
